(illflil CjLiujLuiI 
ASTRONOMY: BASICS 

( 2012 ) «jjUa .J j Sjkkjji A**! .J ;Jhp) <> 


(Matter) ^Ui ^ <4*J! j* (Cosmology) uj^' ^ • 

.(Space) (Energy) <3Uaiij 
AjjLajuj ^ i^ijA^jaUj^jVi (Universe) • 

Ai^ di^jj ^lii ^kii ja (Astrology) *^1 ^ • 

(Stars) (Planets) (Galaxies) 

.Ujjcj (Comets) ^4^'j (Asteroids) cAAij^ij 
Uj !1 a Lij ^ (Astronomers) uj 4^' <^Vi c> • 

.^^.1 ^Llaj AjAljJaJ V LoOaj A1*aj 

<^sj (Pseudoscience) *4^ c> j* (Astrology) e'j/vi ^ • 

ifljl!! I1 a as^j ;jLo^Vl -^Vj a^L* f j^!j ^ ^ 

_4LaljgLttJj 4.-.: ,.oA J' : 

ujA 12 (The Big Bang) 'VjI^i ajj^I" aj)^ 1l» uj^ 1 ^ • 

_(Ajjoj (jjlL 4.5 ^ ,aC ’) ^bjoi 


SUaJlj o^ajSflj J** 
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(4luu) j-a*Jl 

Si4ull 

f 

ujA 1 12.0 

(Universe) uj^' 

1 

ujA 1 4.5 

(Earth) <>jV I 

2 

ujA 1 3.8 

(First living cell) y^ y^ Jij 

3 

ujA 1 2.0 

(First (®i jjii yy^) j3i' y^ J J 

14 


complex cell) 


ujA? 1.0 

(First multi-cellular L^di' ^\s J J 

5 1 


organism) 


JjjLa 600 

(First plants) 

6 

uj4^ 2.5 

(Homo genus) 'V>" 

7 

fc- 200,000 

(Homo sapiens) u^V' 
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(Galaxies) 

(j^ji/La LidJlC. (_L*aJ *i3 *'!' (jA 4 ^s-n. l >» dl^L^joij ^A 

A^jolaaII (La^iitail) 4 _i3Ha]I dll jliJlj ^jldtilj (StSTS) ^9“Lll O'® <-J^ 

.1 g ijj ^ l.wll (_£j3 ^JojojIjJ IgjJ 


s-tx \ \ 


ujA? 100 ^^ u' (Astronomers) ^ j^ • 

I gLa t_adj£i La jb Laic- 13 a .qj^]! dlLj^-a ^aI (j-a dll^'N.all dtJ bllLi -o^)^a 


.-LaS C_flVV I djlba odtJ jJlll <jVI 

(Milky Way Galaxy) "CLull o^^-a |4ij^)x-ail dll^^ail ^dl • 
Jill (Dwarf Sagittarius) "?j& mJ>Vi sj^lij 

131 lLI J) (Light years; LY) y^ <b* 50,000 t>jVi cp 

c_ail 50 deJ o^-N^all o 3 a yi 4 _ib Qj^il I Lijda *LiLiLn 

(in vacuum) g-^dali \ g»Liqj (^yi AiLud-aii i^ll Ab^jjaii 4_LaJi c-a^xjj .(Ado 
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jUkib 9.5x10 12 km ls' — j V9,500 ls j *^lj 

.^/f^ 300,000 = jl 

LMC (160,000 LY) aAa£\ CjI^ 

.SMC (200,000 LY) 

Sj5j 4lj£ll iAjAjoi Ajxs ^aj^j) LjjSj lg-L^njlj Cilia's .all (j) i£jj *Loj 

^ojuoj A m j , >.\l A^joij A jjouJal Ik dilc-ljtjail aill JlLa aII 

tiji V W »(Cosmic Rays) 

.oA^)'N < a\l (jja-Slj 


(Edwin Hubble) (1889- ^jjj^l c_il u>»Ijj]' ^Jl*J Uaj 

i_uti-^ t—< q\' ^<q a utiLujj (0) 1953) 

J L,u* ikbj (Elliptical Galaxies) ^jL^i 1 

.lie. oijJtill ClLjLaMj jl (jjaJlj l g La 4_Jj^) > ^ C ' l^JilioLd 

li& qa ^A Aij^)x-a]l ^aJa*<aj 

aaAj\ ^aj (Spiral Galaxies) 2 

j ^j^=^' Wj (Milky Way Galaxy) 4jL$i! m 

200-100 j** 70 iy j^'j (u^j^' 4-^) (9) 

UJ^ 

41 c^j (Irregular Galaxies) 

. (jjat-a joiJiA 

The Milky Way 4-^ 

\gIfwl ^jojVI iSj c4_nljiil jl 4_ijj^laJl dil^a^all l^° Lf^ • 

A <a'ie 'l. x jd^all (.- X lLa.II” 4_ija>j (_£iH 

L» (j' jij gji S(jj^L 500 Cy o-^'j ^ • 

. laia L_flVVI dllo oic- lg_La (. Oi : "Ki 

;^_jx <jlii]) L_j^)i oj's ^jj^jj • 
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jj£ij <jWiij Will c_^ij£li) (Solar System) w^li 

.(j*$ 70 C> 

200-100 Jt-aia.1 ,*-* j ^ 60,000 j^-j- 2 

_UbAj^aj ( ^_ill dll J 

o^Jxj-sall (Asteroids) J** l$ j^Vi ^j£li ^wVi cj>vt 3 

(Jupiter) (Mars) 50^' 

>j^j (Comets) ^iwiij (Meteorites) 
^ 100,000 Will i (Diameter) cWj ^JLu • 

9500 = ^Ljj^dali Aioilij (|_Y) ‘SH3 jk '* a 

^iljll Jld V — A_illiill ojj>>oll£ — Will l_j^p qj><J IaI^j ^^lill jji>^>11 • 

\ g l£j Ia Aa« a^)-j (jl .Aj^a^al ^jfLoJ V (_jiill fi^^-all <Lal^aJal l^laj 



^ <jj jjJa A_1 uj “j ,000 V AjLiill C-l^p o^)^-o JJjall ^)Ja3 ^Ajj 

http://www.stadtturm.at/mediaCache/13568/278301 .jpg 
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The Solar System 

:i> uj^j ‘t5- juIAju ill alJaill lg_J 4_jLii]| L_l^p &^2k-a L>° L5^ * 

AjuaiVl 4_La ^)Aj^aJ (_£a!I ^~\ Ml (Sun) (_^i<ajaJl O 

^Jc- ol la. 11 J£ul\ Ail^l Aj^jyJa S^)l^a.j (ja 4 jjguial *<» 

4_1joiajoJ! 4-C-j.a'S.aH ^3 Ali£ ^)j£l (joiAJuill (JlLajj 


.flM uz t> 99.87% J\ 

(Orbits) j! djI^Lud-o ^3 ^jiAjoJl <J^a. (9) o 

ji i^jja c_u^ AjjUia cAe. (Elliptical) .* ^5 *"\* ^ ^ .* .* ^ ^ c 

LgJ LjIa^J] ^Aj^aj ^iiAjudll (._3 lAAxJ 

(jl La£ /oAixJl j^l CIiI^jIAa (^J ^)jAj C>J 

(Rotates on its i> Jja. jj^ 

j (Venus) s>jii u^j^' ^ Axis) 

jijjAli u'jj^' ol ^' H .(Uranus) 

a^LJI cjjlic. ftLaal Q jAc. ^£3 4 jgjj (JjA. u'jj^' 

Mj^l\ aj*£1i «-iijiaii uus (Anticlockwise) 

■lP 3 -jVi o 3 ^ Wia (Moon) 70 l> j^' o 

lJjjx^I!) jVI (jJa. jjAa 200-100 O 

.(-^ 60,000 Wla 

.CA/^ 250 V 1 oj>.a\l aAA ^_3 4 _ajoiajoJI Ac-j.a-N.a\' (jUj^ 4- c, ^> Jal • 

L-JjfjVl (j-a (. t Ijjjllllj ^^£3 ^lAjudll (J^a. ^jjAj Ajuaiil! Lai • 

^xjV ^-3 ( JaC.) 



o Mercury mJ*Vi (^jUa&) 


o Venus (s> jli) 
o Earth (u^jVi) 
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o Mars 

o Jupiter (l $j^\) 
o Saturn (<J*o) 
o Uranus 
o Neptune (uj^) 
o Pluto (jjjij) 


j 1.1 c. Loj 3 1 g mVi l£lj£i! (j! Ja^.V * 

jA ise-L-ial L_l£lj£i! 


t_j£l j$A\ (_yax .J CllL^LaLG 

Surface Areas of Some Planets 


(Radius t-L-^ - ^ j 3.14 - <—( 2 t> i x — sjjioli 4.^.1^) 


Earth u^jVi 

- 510 million square kilometers ( 

(5.1 xl0 8 km 2 ) 

1- Land-149 million km 2 (70%) 

2- Water- 361 million km 2 (30%) 

Mercury 

75 million krn^ (or 10% of Earth’s) 

Venus SjAjii 

460,000,000 km (or 90% of Earth’s) 

Mars 

145 million 2 (or 28% of Earth’s) 

Jupiter csjj^aJi 

6.2 x 10 10 km 2( or 122 times larger 
than Earth) 

Saturn tK3 

4.27 x 10 10 km 2( (or 84 times larger 
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than Earth) 

Uranus 8.1 xIO 9 km 2 (or 16 times larger than 

Earth) 

Neptune 7.64 x 10 9 km 2 (or 15 times larger 

than Earth) 

37.9 million km 2 (or 7% of the Earth) 


(The Solar System) A jjgiA /‘ill <o\i 



^ j _jl.Xa) 11 L_l J^i\ jA JjUaC. L_l£ .1^1 AjjlaJl <c. 

. l-ifl&J ^J^aIIj ^ O^A^ll 4_llj (Aullc. (jljjJ 

http://www.solcomhouse.com/imaqes/solar svstem.jpg 


LgJ o^Lall A a-ula L. luia. 4_Ajoiajoi1I As, (Planets) • 

:u^j <A 
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(Terrestrial Planets) ^jVi -1 

\ g j^ajl >.o A Cl(_pa^)VI Agjlda A at jj3-» dlL j 

AgjLullLa ^)j A .4 bl j A nl ^jall 

oja jlij (Mercury) a j 0*^' <.> j i $ * >»■ ■ ; c > 

.(Mars) 50-J'j (Earthy) u^jVij (Venus) 


(Jovian Planets) -2 

j j (Jupiter) l£ajjLlSi Wc. c-^idj 

^Lj <_5^ dlai^Jl aCA (jj£lii) Ajji^ Alii qW j ^iaaII (SatUm) 

addLo jjA kstj £ j]is j dll jlc I dLxjJal Q lA^)la3 C_daj 

.(Ajdj t_l£j£]l (_JC. Id. id 

.Ada^jVl 4-l^lj^l AjjbJl (—1^1 j£ll ^ A-dLaJl ^)lda (jjfli O 

Al AxjLill jLa^Vl CCc. dj*\ qa t__l£lj£]l jl&l jA (_£^)liJl ci^-J O 

.dlj ^)-a3 Al (_pa^)Vl 4-1I <anj (^a3 60 

^ j±\ jl£ (j'^W (Pluto) J o 

i> jjc.^ 1 o^ 3 V1930 ftc ddi 1 ^jolAjaill 

AjJ] (Jjdi ^1 Jd.jll i_l£j£ll AjV jjI&II Ajc djxjV j <4-l£lj£l! 

.OVI Aldl^jCj a-da^)l .dal^a (_^l 


(Planet Earth) o^jVi 

^c- ^jddlill ad.1 j S^)j^ J-a£j bln*\ ^iiAjudll (jc Cjuj i_j^£ dilj ^A • 

Solar A^joiajoJI ALoJIj adll aCA .^jj 365.26 1-AjlcLa ad.lj Ad 

(Ac.Luo 24 )cjt juIAjuiII j' (Earth day) <^jVi fJ ^i Year 

(acLuJ! L_i^)lac ^jjo^c aldij ^^s) I g a xiq *1 Aj3 

.(Acd 24 )<J>j 

4-^(yr J * a j' f 1 . 0 ) lP 3 J^' i^ 3 'jVl ^ajJl Jjia JiiLd • 

c^j cs^ji fjj 27.3 j^l ^ ^j ^ 3 <* 4 y tdij ( 1 . 03 ) 

176 
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(jLa^y aoLuJi ^^5 j ~\ 5 760 Ac.^)judj <Jj^ <jiajVi 

i_ijLac. alajl i£Lc. ^jl^)j-i]| ala^l) a!oI£ 4_Luj J ijA a.lalj 

.(ao U! 

<A^a (Terrestrial) ^ajV' i> o^jVi ^ 

.(Rocky) 

s jIju^vi aLA£ jjo jii j i$j£ij cUjjSj (Spherical) J jVi 

(jjaall Ajo 1 g *\Ja. jljU i jj^Ti i"n*\ (Oblate Spheroid) 
J j^jL£ 12,900 (Diameter) o^jVi jks .k^ 
6.45x10 6 m j* (Radius) jkai 
.(3.3>1! Aiii& Um.) 3 ^i5.5 t>-jVi (Density) ^ 
o"^i ^ ^) 5.89x10 24 kg (Earth Mass) >jVi <is 
(lh*.- jVl Aii£ a^ 330,000 J 1.99x10 30 kg 

.(7.36x10 22 kg >»li 

^akll Jajuj Jo AjklaJl t<a nj 9.8 (J-aJH C5^ _jlk-a 

f' 60 jVl ^ku: Jo tdsjj jl£ liji .Ljj Jj (Jiao 

jj*jj (j^lj jj*jj (jl mass 4i& kaa 1Q _JsJI Jajuj Jo ^.u^->.u>i 

.(weight ujJ 

A_aLa>-a (_y*J0°/o Clilki^klj JaJ ^gi a-lk! jjji 

AjjUJIj aAjLoJI) Aj 3&I AjVk. (_£ill c-lklj alkat-a (_pa^)Vl 

ajj!j^ a^jji diia. (Temperate) ^tia Jbj&i Jo aj^io (jl^li j 

■ kmojlkl ^3 AjJj^ ^gi 

9 21 % ^>4? (O 2 ) (J^jVl ja. J Jla.jJ 

Jh j (CO2 ) uj^' 3^' J^ j^j 78% ^4? (N2) O^jJ^ 
. 1 % l$ J»' <—>' j^j (CH4 ) lA^'j (H 2O) *t*ll 

(JlLa Jj-laoa ^)j^aljo aJO Ajjka ^j-s *^i ^jo a JjO AjoijJI 90 < / / O 

£* a^ala aJllo j (Ca) fJ (Al) f'J-^Vlj (Si) j jAk i 
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^QA ijV! ^Uaj ji Cda. dd^l 2 J^-a ^ 

.(Oxidized Environment) LsdShJi 


(Living things) dia>d 'd J* • 

(Species) oj 4* 5 jdj uVi ccc ^Lj y-ii'j 

(Homo -Laa j ^jj Ac-1 jj) dCj jL^V) ^jgJ) da £5i Cilia, 

jd IgC.) jjl CCc jAJbJ Cilia. aAc-ta Ak. dljdaJl ^flli Lad ScipiBIlS) 

■t^ Lij4* 

(Solar jilll a jjAJI ^_g-adj -^jiajoJ) (Jja. I o'JJ^ (Jd-a • 
Sjj^li id fJ j 365 ^ (Annual Cycle) ^jdii *jj^' J Cycle) 
j^ci 0 - 3 ijV) Jjdl' o' jj^ Jd-o j (Lunar Cycle) 


.fj^ 29.5 ^ 

o'j J^' ls' (Daily Cycle) o- 3 V®.j4' jj^' 

aAdj cJo^ - O*' 3 ^)'^' 

385,000 jd di Aa.)j (Moon) o- 3 jV' djj 

Mi* 


(Astronomical < jflifll) od.^]l ^_g-ad ^jidJlj O^ 3 ^)^' O^ AiLoia]) • 
Sdj]i f dcidj .(I50x10 6 km) £ oj^ 150 Uj'Adj Unit) 
Lg_Oa*_lj Aj aLodl ^ IjaJV' o^? dlflLmall yAA ‘die (AU) 

OO^j Lad ^alc (_J£ ^j-o oj'd 4 o jiAjk ^' O' 0 J&' cP 3 ^)^' • 

o'jj^ o] -ld.V o^ .Ac cJ^ o-» jAjj 5 o jiAj ^' o^ ^“dj jSSi o^j^' 

oj3 IUjoJ I g La O^ 3 ^)^' duo^' Lal£ Lljo^jj ^JU*a-la) (jjaddll J^a. O^ 3 ^)^' 

Lad (Perihelion) SjAUall aAA (J --ad) jlOal) JjL J AdUJl 

ScLjoj AdLaJl Ati] Lgjloj^ Ac-o^J pCda-lj yc. O^ 3 ^)^' dd LaAd 

.(Aphelion) s.>LkJi ad ^^^d) jidl) J 

^d/od 9.8 O 2 ^' ^ ajuJ d AdaoV' AljiLaJl o'do • 
.Aicljollj AdAll ^o'j^' (_gA <J^ax>a]l ^o'j^' • 
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(The Sun) 

jJaxll 4_ljolAjaJt A a]| j 


4jo^Ic- (_^jjJj) Liali AlijjJa ^clnj 

(Nuclear Fusion) f i^Vi £S^.\& j^k & (j*sii Ji« 
(He) fj^W' Jte- (H) AjjjV O-lJ-Ajal 


lU^ (Chain Reactions) Cy* oSkx. * dil^lak. 

j(D; 2 H) Vj^jAfcP" U^JJ^' l)^' U^JJ^' 

^j (MeV ^j* <j ^) <—>W^ ^ (T; 3 H) 'Vj^jj" 

.(E = me 2 ) ^Lil a.<l^u^ 



n + 14.1 MeV 

(2012 


:(g^ j^') (He) J! (H) Ou^ ^ m^\ 


4H -> 2 He + Energy 
Energy (E) = me 2 

(jjtkaijjl <J^Lx-a) rj 1 <C-^)juj = C j 4liflll — pp| j <9lial) 4 _ia£ = £ C-Lia. 

(Sj^ii 










lA 3 1 xl 0 27 1 xl O 30 L y^l\ y-i jjAi^Jl J& 

_4_Luj (jjdL 5 SAaI (. ji>>»\1 L5^J 

tc_£lj£Jl 4 _j<L£ jjAS Vj IgilfLa ^ Al jIj t^jAajbU t—ljSl 

_4jljoli1I 4_LoiajoJI A r -J ^ > <41 4j^i. ^)J^4 (_£4) (JlLajj 

Radius ^-^) ^ jj^L i .39 (Diameter) o^' 
lP 3 jVl clfc^ ^^4' cilxjJai 4-xJjl JlaJ jAj (6.96x1 0 8 PPI 

.^akll j 

4-^.Loia (. q* j>>» e^a "j 2,000 <^.Loia 

Uj4^ 1 50 L^i 1 .50x1 0 11 m <_pajVl (J4J AiLawJ! -kjaijla 

tey* ^8.137 

(jj^ 9,461 — ^AiuJl 

18 = 60x24x365 c> iiJi = aA^4I Q&^\ 

(dj/^£ 300,000 = a^j^ ji jLucU) ^ 

£_gjj (Jj>^-»‘lj 4 _Ajoiajoi1I <C-^a^a 1I ^jxjJa yj^UaVI (jjiAjudll <li£ 

.(.tj^jljS 1.99x10 30 

.(dlljjjl) (jjtiLa ^jlc- jl La^^-J ^jC. ojLlC. ^^piAjudll o^La ^Jax^a 

(150g/cm 3 ) lA^ic-! (3^a-lJ ^ i^ *| 4 4 al ‘^\i JajjjjAa 

.^'j 3.8x10 26 (Luminosity) a^' s*L^j ^ 

*^1 a (^jAj (j^jSL} LaAic- ^<a4l Sf-LjaV^ SAjuj ^jiAjudll ^Aj 

4_a^)AJ Jajj^a ^aj|~N ill epLjal SAjuo (jl -laa.V .(Full Moon) 

4_a^)_i S^U^j c‘*n*\ l^jjlj^ 

.(Venus) * ^)A^ll ^jA fif-Lja] 4 _AjoiajoJI 4x. j^i~s -all c_£! j£ j£\ 

(Solar Year; Astronomical Year; Earth ^ 111A 

SA^.ij Sjj^ ^iajuJi <j^a. ^)jAj *'-A <a 3^ *^<41 (^jA Year) 

45 j Ai&± 48 j 5 j f jj 365 = <Aol* 














4_LaJl jaii) ^aill 4_LoiajoJI 4_Ludll (_£jLuojjjj _4_ijlj 

o^ 3 A Jj^j ^ Jja u^ i>ji' A (Lunar Year) 

'L j-^jjLaJ' 4_Ludll" Lai .Lj^Sj (Jja. (j!_JJ-^ A£.^jjuo 

lA 6o^' jj^) ^ji f jj 687 g?A& (Maritian Year) 

4_Ludll" Lajjj (o^)A^]l ^j-a J (jLa^)V! L^° OojI (_^jiajoJ! 

224.7 < sj^z (Venetian Year) 

\ g Ac- La j (jia^)V! ;qj£ 1! (_j-a dliia.! ^jiajoJ) (j! Lja^)3 l“ 1,W ^ 

. ftc. ^J] ,* u>»'i j lg-iljjJl 

IC^IlI! ^^)laJ! (_j-a diliiia 4 ^j-a ^jiAjoJl t _ 

^iaLaJi jUJi 4ifL (Corona) Ljjji]! a 1 ±L o 
lUl di^ jyi a (outer Surface Atmosphere) 

^Ljaall JllaJ J (1 xl 0 6 K) <J& Uj4^ 5 

_L^liaLj£ 4_l£j _jLLal La£ Clll^jlLa^L^ (jjjl^La 

aIiL^aj jjUiuauJ! ji (Chromosphere) o 

^LCa^l! ^i] ^jiajLI! AijlJa (_J£ £juL lg_Laj A jg'iLj! dll^liJ! ^j-a 
^aJ l^fLajuj A QjL»\I o^Aj dili±ia (jAJ oj!^)aJ! dlla.^p (_g-^i 

U_flClljLa. Jlic- oL*J LLiai LglLjj (j^ajVj ^ 2000 

.(Total Solar Eclipse) 

qa ol^)j (_£cl! <^"0^ <■_fl^L*_5\ jl (Photosphere) jAlA^' o 

(K) <j^ 6,000 A' A'A >> cL^j A 

.f^ 400-330 <*4yj 

(JLaJj ^jiajoJI ^£^a ^j-a ,Vi<aj Cln*\ (Core) ^4511 j! Q 

(_j^a-a AliaLj^ Cilia. (^jo-adl! ^jaJ 

(73%) cl!A ^i 5 A' Aj .(150g/cm 3 ) 

u^ Vl l>* W £* (24%) fjA-i'j 

A' A' fijlj^ lUj .LJLaJl J uj^' 

.c>^ uj4* 15 A 














jjc. jjiil - (Sun Spots) ^-lola^i o 

o4^)^a]I jjxJlj ULi^i IgJJj^) j^aJj ^Jajuj ^_5-ic- jAjj jyi 

JdijujJjill <a±la ^ jAij <•—LujoU o4^)Ij iPLa j<a 4_jj^a cr^J 

^Lj ^ j mm 0 **ti\ c> ji (Photosphere) 

4_Ajai«Jall £iLii! o4A joj Ajj^lc. tillaAj 50,000 O'® 4*5 ill 

ji jAjj La£ .^IAaII 4_ia11*JI j (_pa^)Vl Sjl^}^ 4-^p C)pJ 

C-Uai 4_Luo “] 'I (_J£ CjAaJ 4_uuai^a (AjI^jAj Jajj^a ^iLill a4A la 

_ jAlAj LglSLt^jj I.ALLC. ^Jj^aJ 

J (Partial) <AM (Solar Eclipse) (^JJlAJUdll L 1 *'^ O 

jjj ^akll JajoijJJ LaAic. C." I.W'l AjxAlla ^pUa (Total) 

_(_pa^)VI ^l (jjiAjudi! 4jtjuii ^ 1-N*\J lAjj (jia^jVlj ^ja-ajudl) 

^jiAjudl) jjJJ ^aill LaAic. ^jiajoiII ^IfLll (. a^m^U djAa. ] j 

,4_^.^p 'j Q0 Aic- Irsll (_£j1Loia (_pa^)Vlj 



"| Q0 -iaA ^3 (JjiaA]! (jjj La ^akll JsluijJJ >.''n*\ jjjiaAI] ^ <_S_jjuiS]I 

(2012 ' j-ilpAj 

(The Moon) 

_^jAa^)^U 4xJ ^jj^l ^}^Jl ^)-ak]l • 
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t__l£!j£Lj Aj^aLkJl ji Ji« (j9a^)bU IxjU 9xj ^asII 

35 lK j J 5 (_£^)llJaLAi! (.-.A-LalAjoJl a!1 

_I^Aj t(jVI (_5^- *0 <—Saj^)x-o 

384,000 cH 3 jV'j 0£ kiLowJl -kjujjla 

0 (_JA ^)!i£l CS^) ^ g J Jj>.OJ ^A^]! ^lim ^ s Ac. A j\j~N <■—llxfij^A 9^.JJ 

.(^99 (—all 20 

liilij ^^joj/^i. 5.5) (_>ajVi Aili& IaIij 3.3 kili&il 

_^ak]l 9 j9^AI AjjoiJ 

A_lj9LiJl (1/6) 0^“^° (_£^ ^cl: i/^)1a 1 ,0^}Ak]l ^rlim (^Ac. kjjAL^Al ^Ajj 

£CJ^)-<Al ^kn ^^^Ac- ^^jALaAl *■ J (^ L — ! /^H <a 9.8) (J-^/VI ^k»>>i ^^gAc- 

.(^>3.61 

<3^ (91jjoA 1 til]L^.) Loia! 9 ^ u.oj JjAII ^>a9 9^.jj ^aA (j] 

, d_i\ k>j*\ a\ 1 j ^^9 (Tid©) ^)*^?Alj o^AlJa ^ilau 99 La£ aAJ 

jj^ls (Jupiter) lsjAAaIIj <_pa jV4 <j jIIa ja£ il <_$ciuijj ^ tA 

I ^J-OAjalU j (4_luLAJua ]l A r - j -* ?*- a!1 


Sun 

( JJXUU*1\ 

Jupiter 

G^jV! 

Earth 

JAAil 

Moon 

A u^iLkJl 
*• 

uj4* 700 

A_^Llua^ ^)!La 

12,000 

A_^.LuiA b^A 

(o^jb' 

uj4* 70 

AIL^Luia^ 

Sj- 122 

A_^.Llua t. <l» k^-i 

(o^jb' 

uj4* 7 

J ^ uj4* 2 
£0 jp^) 

4-^.1 tuAl 

c> 7% 

(_pajVl A_^.Llua 

( 

1^q\1 l o v *i 

(Radius) 

t i <^‘a‘<\1 < 

2x10 JO kg 

jaJ 1 

330,000 

(j9ajVi AliSi o ja 

2x10^ kg 
500 j^) 

l <)» ks-i b^A 

(t>,jVl aIS 

5.98x10“ 

kg 

7.36x10^ 

kg 

aAj£ (_jaj 
( cJ^jb' 

Aliil! 

(Mass) 


















Jjj) ja ill Jc. jluul Jji i=uA 1969 20 *^Vl ^ 

^ *l^i k!j (Neil Armstrong) ^jj^J 

Ciaij jJaall S^okll k^j^Jl die. Jli c" n^> (11 

Irakli ^ckjoj ( _ 5 Ie ^LuJl -duj tg k jjj 

“One small step for man one giant step for 

humankind” 



: j^A\) 1969 ^ i" ^qq-v'i ^aiil ojJai. (Jjl 

http://www.mir.com.mv/rb/photoqraphy/hardwares/moon/footprint.ipq ) 


J 1 2 ^-IjALo (5) 4 ak £JJ 

<> Jj^ij(13 (17 j 16 j 15 j 14 

Ujl j-akli 330 


(^jda^jVl 4-1^^ae (JlLa) 4_Luo (jjkj 4.5 ij ^akll ^ae ^)jkj ^ 

ujA? 4.4 J! ^ ujA? l >.^ j £jl jj 

_4 iixl) 4_La Clld^.1 (jlkall L-buia. 4 _Luj 

JU£V j-si) i*s.Sdki (Lunar Cycle)^' s.jjd 

j)jkL jkJI ^jj 29.5 l£ j^jj cH 3 J*da.lj s jj^ 






j LjaJi .ft^LkiaVl ft-lkjj ^_g3 Ajjlilo 

.(Lunar Month) 

j' (Partial) (Lunar Eclipse) ^asII (._o 

Aj*-nla 4 jjj 3 jAUa g^A (TOtal) gr^' 
^jiAjoJl AjljuoI laAj lijj ^asll J ^jiajoJI (jjj 

Lo-iic. ^asII IfLll t- Qj , n-v U l" i W _^jj^IjiJ| ^asII ^iajuj ^gJl 
fyr u *«\\ iill ^3 ^akllj ^itAjoJl (jjj ^ u. 0'1 

.<?.180 ^ 



^^ (at its own axis) J *jj^ Jj^' jj^ • 

ia33 A^Jj 4_^.j V) (j-o ^ gpa^jVl (J.j^ 

,oi^)j V Lalu (c-^gjdiAAil) 


Layers of the Atmosphere lsj^i ^^xii ^tSJa 

t^y aj\ x<aaJ o^iax dlliila aAc. gpa^jVl • 

AxaiLj AjjiLiJi 4A£L<uaJ! cAj^LiJi CliUj^^l' l^aAl AjjLi*u£j AjjIj^jS 

.Ujjc-j djlc-lxdVI 
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IjjshjVi led L_fl^lii] 4 _Uja 1JJ djli±la (5) 



Ionosphere 


Mesosphere 



Stratosphere 

BjgSOzone L 


Troposphere 



dl/lill A q i3-> l^Jl l __jl ■‘Cidl jl AjjjjLoiVI 4 ni^^ll dl/lill Cjli-lla 

: jAj_£ia 1I) (Thermosphere) 

http://www.qreenville.k12.ny.us/mschool/Kellv P/science8/notes/atmosphere1 .gif 

jSn csjaJt ubUJ) ji Troposphere -1 o 

(dl^lc- "jaLoi 11 j ^x ,dj jl IaIjx-g 

4dla]l Cllj*\ Q ^lijjl (_pa^)Vl ^iajuj ^j-a dali 9 

yj-VAjj^Vl dll jlc. ( _ 5 ic. (_£jidj dj!lUI 4 jjIJ^JI 

c^j 4A$ j^?j u^jj^'j 

(jl Lo£ .^^jJajVl (_£j^Jl <—<li£ <j-a %80 (J^ 

jl iSj^- C^.lj) L^iajai ^_gic- ^)ld-a 

.^Uj jVl <*-* (c3^ j/^760 























^3 lg 3ikj jaajuojjjjIjH A kk A <j1 jMl d! jjlkll adaiLxd ■ 

Vj ^9.144 l §\ 30,000 %}&j\ 

.^10 

jdjVI ^kjuj dc> (Jjpll kidall jl^k Ldj ■ 

1 atm = 760 torr = 14.696 psi = 101.325 kPa = 760mmHg 

(Jjpll la* x dll 3l3jj j) LS^" CS^l kxdjl 1 <ak adk j*a3l ; 4_jl3 

.(jaall pcJa»«j dud liljj Lol£ 
j^) kjLdll dl jjlkll 4d jiki ^UjjVI Ik .VlC. tdlkl ■ 

kpkl (Jjpll ci^UJl jj£j (jdijVl (Jj3 ^£1 1 -9 

_J 4_jjlk Jjdj 220“ 1 80 J^) (_£ jpll kidall jdiada 

.(j=k! £tkai dfr (JJUJ ^k 760 

Stratosphere jk^ijk-vii 4kk -2 o 

(ddd. " jdk' J klk UU*^ "j5t jd") 

___ « . 

jj£JJ jdkd dip. jdIjVl (Jj3 ^ 50-1 8 L>» ddj ■ 

^dll 3l£jj ^jdJlj t—iauudll ^ViVij (^Axd V 4-j^lj) dpdVi 
60-20 L>° -^l-dol ^Ic- -4jkkll ok (_5-3j . f-kll jl-d 1pj3 

(Ozone Layer) u jjjVi <kk jp ,jj <jdjVi ^k^ 

Ojkdll (LIV) 4-pjuikj (Jjail ktdVl j-o jdjVl (_g^kS (_5^l! 

.olpJl 4pjV 

ok jdLaJ (jill (O 3 ) Jki]' jjV' jlc. jA jjjjVlj " 
jjk ^Ikjl (_£3jJ da jjiajoiII jx Ojk^all Ojkdll ktdVI 

_4kkll ok ojlj^. ^ 

^^la. Jjjjj fk 50 Jkj l3p jdkda IjA (Jjpll kidall ■ 

add Jllkl 

■ c *• ** 

kuijVi Li^i jl Mesosphere 4kk -3 0 

(k^jl "jjk' gd*j) O 

c" n ^ 85-50 ^ dojj JJq>njj' jIujV I <kk jkj ^Aj ■ 

ji/i kid £-a ojljaJl dlpj3 ^ jdlidjl (.** l.Wj 
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dll^p ^±k*eaj (Jda. A ng \\ 

4_±^.^a 4_fJ^£ dll W jui ^XaLa. 4dlda <11^. ^ u_s!>!jl11j A 3-ij <q \ 1 

ULj 

i^uJi jl (" jjji ^ "^i") Ionosphere ^ o 


c_a 


700 ^Idj) C5"^ <fl±la Jjj3 (j-o *—]a^li-ll Id d-oj ■ 

.(jdjV 1 ^lajoj O'® 

AjjliJl <ll_aJl (_5-^j (La0^4') a^Lai! A ng 11 jjdj ■ 

4-iildo j Qaa.^1 dll^p O'® LujLujI 4 Q,<dl Ajjldall 

f'j-V' O'® Ia^)JC.j dll^-s^ll j t_dlj£]lj ^ o3^^.^a]1£ 

_4_i aLojudll 


_ jdl^)ll djIjldV oda. <juj£Ic. 4QjUll od dj ■ 

(Space g-ldaall djda (JlLa Adldasll i"ll i<ljd' o' t-®^ ■ 
l > ^340 du Jc. AiLdJi od c 3 Lo Shuttle) 

.(jdjVl ^iajuo 

4 iJaii ji Exosphere -4 o 


(^jld UU~ ■>£]") 

"jgjjqij" ^ojaii o^jl^aJl oddi AdJa 1 gdd £dj ■ 

Ij (jd^jV' ^ £a - ui Cf* duj L^“^' < ^ 3 is&J 9 


.4il ^Li d oj^' is * ^ 700 

^-lijjV' Id dc. ^saSljjj 4_ida^)V' 4_idL^Jl jld-o o] ^ > * v V ■ 

dc. AujiLaJlj <jjll« 2 di/ji« 7.33 c^l (f^l 000) 

^jLd Idajl ^^1 (^d)/jla 9.8) lP 3 jVl (_£jluwa 

o^ .(acceleration of gravity 

AjjjlUk O'® 1 % ^ a^jyyA ^ 50,000 ^tdj] <j3c- 
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ijj] jUsVi c3i^ ai^i 0 ;>a ^ ■ 

36,500J! 

A»al^J( ulu)jjll ^jiaxj 

Astronomers use "Astronomical Unit" (AU) to measure 
distances within the Solar System. There are 63239.8 
astronomical units in a light year (LY). 

Mercury = 0.387 AU (Astronomical Units) 

Venus = 0.723 AU 
Earth = 1.000 AU 
Mars = 1.524 AU 
Jupiter = 5.203 AU 
Saturn = 9.529 AU 
Uranus = 19.19 AU 
Neptune = 30.06 AU 

(LY) Ajj^uilt <iuJ) (j ja Ida. jJLufl f jau (jlajV! tlfi- A^uaau J I A& jaa-a]) l_i£!Jju 
; LD AjjA jaj3.il Lj j^Aj) (AU) 4a£i&]| (j&J 

Mercury = 0.387 AU / 63239.8 AU / LY = 6.11 x 10' 6 LY 
Venus = 0.723 AU / 63239.8 AU / LY = 1.14 x 10‘ 5 LY 
Earth = 1.000 AU / 63239.8 AU / LY = 1.581 x 10' 5 LY 
Mars = 1.524 AU / 63239.8 AU / LY = 2.410 x 10‘ 5 LY 
Jupiter = 5.203 AU / 63239.8 AU / LY = 8.227 x 10‘ 5 LY 
Saturn = 9.529 AU / 63239.8 AU / LY = 1.507 x 10' 4 LY 
Uranus = 19.19 AU / 63239.8 AU / LY = 3.034 x 10“*LY 
Neptune = 30.06 AU / 63239.8 AU / LY = 4.753 x 10‘ 4 
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(1.00) 4_uaij )>f uAu l l ^QalSl 4jluo]| S jLlul!) uLua j JjAa. 



4-«jj 

Aoluj Jjla 

CP 

4 

• 

4. u * 1 1b 
♦ * 

4il^l) 


4jjjKiyLi 


He, Na + , P 

58.6 

0.241 

0.38 

0.06 

(6%) 

0.382 

Mercury 

jjUac, 

CO 2 , N 2 

-243 

0.615 

0.72 

0.82 

(82%) 

0.949 

Venus 

sjAjll 

O 2 , N 2 

1.00 

(<c-Lu! 24) 

1.00 

(?jd 365) 

1.00 

150) 

(f^ ujA* 

1.00 

5.52) 

(Vvf* 

1.00 

12,756.1) 

J-v'-h .lie. 

*! yJ^\ 

Earth 


CO 2 , N 2 , 

Ar 

1.03 

1.88 

1.52 

0.11 

0.53 

Mars 

6^' 

H 2 , He 

0.414 

11.86 

5.20 

319 

11.2 

Jupiter 


H2, He 

0.426 

29.46 

9.54 

95 

9.41 

Saturn 


H 2 , He, 

ch 4 

0.718 

84.01 

19.22 

14.6 

4.00 

Uranus 

o-j'jjl 

H 2i He, 

ch 4 

0.671 

164.79 

30.06 

17.2 

3.81 

Neptune 

U 

N 2 (90%), 
CH 4 , CO 

6.49 

248.09 

29.70 

0.0022 

0.19 

Pluto 



1 

2 


3 



6 

7 

8 


9 




1^5,973,700,000,000,000,000,000,000 =^yyuh^ 


0.0066 y - f 13,000,000,000,000,000,000,000 = (Jliil jj^L 

(2011:j^') 
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